Mixtures of pethidine 100 mg, atropine 0-6 mg and six phenothiazine derivatives were studied as premedication before minor operations carried out under methohexitonenitrous oxide-oxygen anaesthesia. None proved to be ideal, but each had some advantage. Promazine and triflupromazine increased the hypnotic action of the analgesic and the incidence of hypotension. Perphenazine and thiethylperazine both markedly reduced the emetic effects attributable to pethidine but were not very good sedatives. Propiomazine in 20-mg doses was a mild non-toxic hypnotic with a moderate anti-emetic action. A high incidence of restlessness marred the beneficial effects of promethazine 50 mg, but 25 and 10 mg were both very satisfactory adjuvants to pethidine.
In the previous paper in this series Dundee et al. (1965) compared the effects of fourteen phenothiazine derivatives and two phenothiazine-like drugs when used as premedication for minor operations. None of these compounds could be recommended as the main pre-anaesthetic hypnotic, and the investigation was largely of value as a study of the side effects of the phenothiazine derivatives.
Since the hypnotic, tranquillizing and antiemetic actions of these drugs are desirable properties of any premedication, the study was extended to mixtures of four of the most promising phenothiazine derivatives with pethidine 100 mg and atropine 0-6 mg (table I). Commercially available premixed phenothiazine-pethidine mixtures were also included and three of the drugs were used at more than one level. One of the phenothiazinepethidine mixtures was given with hyoscine 0-4 mg (rather than atropine) since the three drugs are available commercially mixed in a single ampoule. In the dosage used, pethidine leaves much to be desired as premedication . It was hoped that the phenothiazine derivatives would cover some of the deficiencies of this widely used narcotic analgesic. This paper reports the results of the study in which the findings are compared with those obtained with pethidine-atropine alone.
METHOD
This is similar to that described in detail in previous studies by Clarke, Dundee and Moore (1964) , Dundee, Moore and Clarke (1964) , and Dundee et al. (1965) and will only be summarized briefly.
The subjects were fit female patients all from the same hospital unit and were scheduled for minor gynaecological operations in the morning. The authors made all the observations and gave all the anaesthetics.
Drugs were given by intramuscular injection and patients left undisturbed until visited by the observer 60-90 minutes later. At this time the presence and degree of drowsiness, apprehension and restlessness or excitement was noted, as were any side effects which had occurred since the injection.
In order to permit a comparison of the overall effects of the premedicants, the desired effects were scored on an arbritary scale (efficacy score) varying from 5 (good sedation with no apprehension or excitement) to 1 (no sedation with marked apprehension), while side effects were similarly graded (toxic score) from 1 (nil) to 5 (patient unmanageable or other severe side effects). The "net score" (efficacy less toxicity score) was a useful means of comparing the overall effect of these drugs.
Methohexitone-nitrous oxide-oxygen anaesthesia was employed in all cases, using a fixed induction dose of 1-6 mg/kg of barbiturate and a constant 81 ±0-24   8-8±0-53  8-7±0-53  71±0-38  9-3±0-40  7-1 ±0-41  8-3±0-34  8-4±0-41  9-4±0-46  7-7±0-54  8-2±0-52  7-2±0-51 nitrous oxide concentration of 75 per cent in oxygen. The frequency and severity of excitatory phenomena (tremor, spontaneous involuntary muscle movement and hypertonus), respiratory upset (cough, hiccough and laryngospasm), marked respiratory depression and hypotension were noted. Two minutes after the end of anaesthesia the condition of each patient was assessed as "awake", "safe" or "unsafe". Each anaesthetic was graded according to the scheme described by Dundee, Moore and Nicholl (1962) .
In order to make valid comparisons of the incidence and severity of postoperative emetic symptoms, each series of patients contained an equal number having cervical dilatation and curettage, and having uterine curettage (or a similar operation) without preliminary dilatation of the cervix. Patients were interviewed at 1 hour and again 6 hours after anaesthesia and the presence or absence of emetic sequelae recorded according to the method of Dundee, Nicholl and Moore (1962) .
In all instances pethidine and the phenothiazine derivative were mixed in a 2-ml ampoule, most of which were prepared specially for this investigation. The "double-blind" technique (in which the observer or anaesthetist did not know the nature of the premedication used) was employed in more than half of the cases, part of which was combined with studies of pethidine alone. It had, however, to be limited because of the necessity of ensuring equal numbers of each operative procedure in each series of patients. Table II lists the number of observations carried out with each premedication and shows that comparisons are based on groups of patients which are broadly comparable with respect to age, weight and duration of operation.
In the first instance the studies were planned for groups of 50-60 patients with each premedication. After this stage had been completed, the numbers in the four most promising series were increased to 100. Delay in recovery and prolonged postoperative somnolence limited the use of promethazinehyoscine to 30 patients. As mentioned previously all patients given pethidine-atropine premedication were not anaesthetized with methohexitone.
RESULTS
For the sake of simplicity in presentation of data, atropine will not be listed with the drugs given, unless there is a specific reference to its use in comparison with hyoscine.
Pre-operative effects
The condition of patients 60-90 minutes after administration of the premedication and the incidence of side effects recorded during the first hour and a half after injection are shown in table III.
At both dose levels promazine markedly increased the sedative action of the analgesic, this effect also being observed with the 50-mg dose of promethazine. A less marked increase in drowsiness occurred with the larger 40-mg dose of propiomazine, and with promethazine 25 mg, while the results suggest that the remaining phenothiazine derivatives do not increase the hypnotic action of pethidine.
It was surprising to find that none of the adjuvant drugs decreased the incidence of preoperative apprehension as compared with the control series. In fact, apprehension was slightly increased after propiomazine 40 mg and promethazine 25 and 10 mg. Another undesired effect was the increased incidence of restlessness found after the larger doses of promazine and promethazine as well as following trinupromazine and perphenazine.
The distribution of efficacy scores-which take into consideration drowsiness and absence of apprehension and restlessness-showed that only promazine 50 and 25 mg and a similar dose of promethazine increase the desired pre-operative effects of pethidine to a significant degree (P < 005). This is reflected in the high mean efficacy scores when these are combined with pethidine as compared with the score when no phenothiazine derivatives were used. Propiomazine 40 mg reduced the distribution of efficacy scores to a significant degree. The combination of pethidine-promethazine-hyoscine (Pamergan SP100) was also better than pethidine-atropine, but not better than pethidine-promethazine-atropine (Pamergan PI 00).
The high incidence of dizziness found after pethidine-atropine premedication was not materially reduced by any of the phenothiazine derivatives and was increased by both doses of promazine. This latter drug also increased the incidence of emetic effects following the analgesic. Perphenazine alone was outstanding as a pre-operative antiemetic while there was some decrease in the incidence of nausea with all dosea of promethazine.
Promazine and triflupromazine both caused a marked increase in pre-operative hypotension, with lesser increases following the use of perphenazine and the larger dose of propiomazine. Propiomazine and promazine were the only two phenothiazine derivatives which increased the incidence of preoperative tachycardia.
The distribution of toxic scores showed that promazine, triflupromazine and the 40-mg dose of propiomazine significantly (P<005) increased the side effects of pethidine-atropine premedication.
Net mean pre-operative scores and the distribution of net scores (table IV) shows that the promethazine-pethidine combinations were the only ones to show any great advantage over the use of the analgesic alone, and this was despite the higher incidence of apprehension and restlessness found with the two larger doses of phenothiazines. Promazine, triflupromazine and the 40-mg dose of propiomazine appeared to detract appreciably from the beneficial effects of pethidine premedication.
TABLE III
Percentage incidence of pre-operative effects, following pethidine 100 mg and atropine 0 -6 mg combined with various phenothiazine derivatives. Desired effecu were those found between 60 and 90 minutts after injection of the drug, while all stde effects up to the time of this observation were recorded. The ridit analysis of net scores will be discussed later in the finni assessment of the overall action of the premedicants.
Drowsiness Good
Course of anaesthesia. Table V gives details of the course of anaesthesia with different premedicants. The two larger doses of promethazine and promethazine-hyoscine significantly increased the incidence of excitatory phenomena following induction of anaesthesia. The frequency of respiratory upset was not significantly reduced by any premedicant, although marked respiratory depression occurred frequently after promazine 50 and 25 mg and promethazine 50 mg. As might have been expected, hypotension was usually more frequent when a phenothiazine derivative was added to the premedication, but this only led to anxiety with promazine and triflupromazine.
Considering the total dose of barbiturate required together with the condition of the patients 2 minutes after the end of the operation, it is obvious that promazine and triflupromazine "potentiate" the hypnotic action of methohexitone. All doses of promethazine increased the requirements of barbiturate and this is a possible explanation for the delay in recovery after this agent.
Emetic sequelae.
In view of the many r1nim<: for the anti-emetic action of various phenothiazine derivatives and the controlled nature of the present study with relation to variables influencing postoperative vomiting and nausea, data on emetic sequelae are presented and analyzed in detail. Table VI shows the percentage incidence of sequelae during the first 6 hours after the end of operation while the percentage probabilities of these differing by chance from the incidence after pethidine alone are shown in table VII. Promazine has little effect in reducing postoperative vomiting and nausea, while triflupromazine and propiomazine and promethazine 50 mg are not potent anti-emetics. Perphenazine and thiethylperazine would appear to be the most effective phenothiazines for suppressing emetic sequelae following pethidine premedication, while promethazine 25 and 10 mg are also useful in this respect. The small number of observations preclude a reliable analysis of the sequelae following promethazine-hyoscine.
Other sequelae.
A postoperative fall in systolic blood pressure in excess of 20 mm Hg occurred in about 10 per cent of patients who were given promazine 50 mg and in about half this number of those receiving promazine 25 mg or triflupromazine 10 mg. It was not found in more than one case with each of the remaining premedicants; in all cases the pressure rose rapidly on elevation of the foot of the bed. •Index is calculated from the severity and duration of blood pressure fall according to scheme described by Dundee (1963) . FIG. 1 Ridit analysis of pre-operative net score and postoperative emetic score with pethidine-atropine as "identified distribution".
OVERALL SURVEY
The important data pertinent to the pre-anaesthetic use of the six phenothiazines are summarized in table VIII; while figure 1 shows the ridit of net pre-operative and emetic scores. These findings are now briefly summarized. Promazine. In both the 50-and 25-mg dose, promazine markedly potentiates the hypnotic effect of pethidine and its combination with pethidine potentiates the anaesthetic effect of methohexitone. However, its use is associated with too high an incidence of hypotension and dizziness while 50 mg causes pre-operative restlessness.
Triflupromazine. Apart from having less hypnotic action triflupromazine 10 mg is almost identical in its actions, with promazine 25 mg and it also causes pre-operative restlessness.
Propiomazine. The 40-mg dose is a good hypnotic which potentiates the anaesthetic effect of methohexitone. In the 20-mg dose it has very few toxic effects and has a reasonably good anti-emetic action.
Perphenazine. The 5-mg dose is the most powerful anti-emetic studied; its main drawback is preoperative restlessness.
Thiethylperazine. This is a very good anti-emetic in a dose of 10 mg and it does not appear to be followed by pre-operative restlessness.
Promethazine. Pamergan P100 is an extremely good pre-operative hypnotic, which unfortunately is associated with a high incidence of restlessness and an increase in excitatory phenomena during anaesthesia. The 25-mg dose (Pamergan AP100/25) is also a good hypnotic which causes less restlessness and upset to the course of anaesthesia. In addition it is a very good anti-emetic. A moderate anti-emetic action is the main advantage of the 10-mg dose.
Promethazine-hyoscine. Pamergan SP100 is very good hypnotic, which causes too much hypotension during operation and delays return of consciousness to a dangerous degree. From figure 1 it would appear that if a phenothiazine is to be used to augment the sedative effect of pethidine premedication without causing too many side effects, then promethazine is the best choice and 10-25 mg seems to be the optimum dosage. This also has the advantage of an anti-emetic effect, but if this latter is the main desired effect then perphenazine 5 mg or thiethylperazine 10 mg is preferred.
DISCUSSION
It is emphasized that these pre-operative findings apply only to female patients weighing about 120 to 140 pounds (55-63 kg). The hypnotic effect of pethidine 100 mg combined with promazine 25-50 mg or promethazine 50 mg may be less marked in heavier males. It must also be noted that the study was carried out on fit subjects and it can be expected that the hypotensive effects of the phenorhiazine derivatives will be more marked in debilitated and hypovolaemic patients, and in those suffering from cardiac disease. These effects will also be more marked during major surgical procedures with heavy blood loss. As a general principle it is thought unwise to recommend the routine use of any of the phenothiazine derivatives which have been shown in this study to have a hypotensive action. These include promazine 50 and 25 mg, triflupromazine 10 mg, propiomazine 40 mg and perphenazine 50 mg, as well as the mixture of promethazine 50 mg and hyoscine 0-4 mg.
The pre-operative studies were carried out on patients in small four-to six-bed cubicles in which they were screened off once the injection had been given. A higher incidence of pre-operative restlessness might well be expected in less favourable conditions, especially if the patients are scheduled for major surgery. Promethazine 50 mg (Pamergan P100) and to a lesser extent promethazine 25 mg and promazine, triflupromazine, and perphenazine can all, if given alone, cause a high incidence of restlessness.
The occurrence of excitatory phenomena during the induction of methohexitone anaesthesia after the pre-anaesthetic administration of pethidine 100 mg with promethazine 25 and 50 mg is not necessarily a disadvantage if volatile agents or muscle relaxants are to be used. These phenomena also occur, but to a lesser degree, when thiopentone is used for induction (Dundee, Armstrong and Alexander, 1963) .
In studies of the pre-operative use of phenothiazines alone, Dundee et al. (1965) found that the incidence of induction excitatory phenomena was related to the analgesic or antanalgesic action of the premedication. This relationship has been shown to apply on a broad basis in the present study ( fig. 2 ), but the incidence of respiratory disturbance is not related to this facet of the action of the premedication. Relationship between analgesia index and the percentage of (a) excitatory phenomena and (b) respiratory upset, during anaesthesia with different premedicants. Open circle=pethidine-atropine. Closed circle=pethidine-atropine-phenothiazine.
Tables V and VI reveal an apparently paradoxical situation in which promethazine 50 mg is followed by more vomiting and nausea than the smaller doses. This is almost certainly due to the occurrence of restlessness with the larger dose. Promazine, triflupromazine and propiomazine all show an anti-emetic effect limited to the first hour after operation. While this may be due to shortness of action it is more likely to result from the delay in recovery associated with these drugs.
Promazine enjoys some popularity in obstetric practice in combination with pethidine (Macvicar and Murray, I960; Matthews, 1963) and tie present study confirms its excellent sedative-hypnotic properties. Although tachycardia has been noted as a complication following its use, hypotension is not mentioned by any of these workers. While confirming the anti-emetic effect of triflupromazine, this study also substantiates the observations by Bellville, Bross and Howland (1959) on its hypotensive action.
This study also confirms the findings of Davis and Jenicek (1961) , Sadove (1961) and Lear, Chiron and Pallin (1963) concerning the lack of toxicity of propiomazine. Smith et al. (1962) , commenting on its usefulness in combination with pethidine before bronchoscopy under topical analgesia, also noted the freedom from side effects and moderate sedative action of the mixture. Lear, Chiron and Pallin (1963) , however, did not find it of great value as an anti-emetic, but their series was composed of patients having a wide range of surgical operations. It is interesting to note that Mannarelli (1963) and Popper and Prather (1963) all comment on the brevity of action of propiomazine as compared with promethazine and this may also account for the poor anti-emetic effect noted in this study.
This paper substantiates the many claims for the excellent anti-emetic action of perphenazine (Moore et al., 1958; Robbie, 1959) , and thiethylperazine (Downs et al., 1962; Lovelace, Poe and Dornette, 1963; North et al., 1963) .
Since the report on the use of the mixture of promethazine and pethidine by Hopkin, Hunter and Jones (1957) many workers have commented on the good hypnotic action of this combination. In the present study it was unexpectedly found that pre-operative restlessness still occurred when promethazine 50 mg was combined with pethidine, this being contrary to the findings of Flux and Hutchinson (1961) and Catania and Kringstein (1962) .
It would be inappropriate to assert that the combination of pethidine and a phenothiazine approaches more nearly than pethidine alone to the ideal premedication, since opinions differ as to what criteria the ideal premedication should satisfy. It is obvious that an enhancement of any of the desirable effects of pethidine is generally obtained only at the expense of an increased incidence of side effects. These studies are being continued widi other narcotic analgesics, in the hope that one of these may, on its own, possess the advantages of the most satisfactory pethidine-phenothiazine mixture found in this present study. This book should be of considerable interest to anaesthetists in Britain for two reasons. In the first place, it is based on a transcript of a discussion by British anaesthetists of "neuroleptanalgesia" and their clinical assessment of the technique. If this is not the first such discussion, it is certainly the longest, for a whole day was devoted to it. At the close of the meeting a remarkably cogent comment was made by Dr. Sheila Kenny, the "pungency" of which illustrates the informality of the dialogue here recorded. "We have all spoken," she says, "about this technique and I think all agree that it has advantages. Could anyone tell me, therefore, what it is that has made it stink in the noses of the leaders of our specialty." There is no question mark-but presumably an answer was called for. It was given by Dr. A. R. Hunter, who gave an example from past history of the lack of objective and critical assessment characteristic of much of the work in this field and the false claims which resulted. He might have gone on to point to the almost complete absence of carefully controlled observations and of any sound comparison with more conventional methods of anaesthesia. Does this symposium, as reported, do anything to rectify the situation? Not much, I fear, and this would seem to have been the opinion of Dr. J. Robertson who, in his closing remarks warns: "Lest our enthusiasm for these interesting drugs leads us to make over-spectacular and not altogether justifiable claims for them. They are not wonder drugs. Any effects which they produce must be the result of some pharmacological activity and until this is properly understood we must refrain from over-glamourisation."
On the credit side, a deal of clinical experience is described in these pages and there is certainly a sufficient recommendation from experienced clinicians to stimulate further interest. It was generally agreed that the technique provides very acceptable conditions for patients undergoing procedures in the exciting and relatively new fields in neurosurgery, where transient awareness is imperative for an accurate identification of the area to be submitted to the ablationary scalpel or electrode as well as in patients undergoing such diagnostic techniques as pneumocncephalography, angiocardiography, aortography, etc.
The rather sketchy outline of the pharmacology and chemistry of the neuroleptic drugs, haloperidol and droperidol and of the potent analgesics phenoperidine and fentanyl will be helpful to those unacquainted with them, but who are sufficiently interested to explore their application.
Perhaps those "leaders", whoever they may be, to whom Dr. Kenny refers may be induced, by the almost complete dependence on clinical impression which prevailed throughout the symposium, to undertake objective studies, for probably few of them would question the fascination of the field opened up by these new and powerful drugs.
Cecil Gray
